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Description

Technology field

[0001] The present invention relates to a patient hand-
ling apparatus. In particular, the present invention relates
to a patient handling apparatus with weighing arrange-
ment.

Background

[0002] At a care facility, a need to weigh the patient
often occurs. Patient handling apparatuses such as lifts,
also referred to as patient hoists, are commonly used to
raise, lowerand transferpatientswhoaredisabledorwho
otherwise havemobility problems. Two common types of
patient lifts are stanchion-mounted lifts, also known as
floor lifts, and ceiling lifts. Floor lifts often have a hoist
assembly, which may be disposed at the upper end of a
stanchion. The stanchion has a wheeled base, which
allows the lift to be moved along the ground to different
locations. In order to enable weighing of immobilized
patents, patient handling apparatuses may be equipped
with a scale. Thus, a patient may be weighed while being
suspended from the patient handling apparatus.
[0003] Such patient handling apparatus often imple-
ments a sub frame arranged inside themain frame of the
patient handling apparatus which carries the load of the
patient. The patient isweighedbymeansof a load sensor
mounted to the sub frame.
[0004] Patient handling apparatus implementing the
aforementioned sub frame are associated with substan-
tial drawbacks.
[0005] Firstly, it requires the center of gravity of the
patient to be inside the area formed by the sub frame.
Thus, the sub frameoftenhas to be relatively large,which
increases the overall size of the patient handling appa-
ratus,whichmaybean issue in a care unit where space is
often scarce.
[0006] Secondly, theprocessofbalancingandcalibrat-
ing the weighing system is cumbersome and time con-
suming.
[0007] An example of a patient handling apparatus
may be seen in US 2013/0319775 A1.
[0008] In the light of the above, there is a need for a
patient handling apparatus, which is associated with a
more compact patient handling apparatus, which is ea-
sier to balance.

Summary

[0009] The invention is set out in the appended set of
claims.
[0010] According to one aspect, a patient handling
apparatus is provided. The patient handling apparatus
comprises a base with a frame and a patient support
device.
[0011] The patient handling apparatus further com-

prises a weighing arrangement for weighing a patient
supported by the patient support device. The weighing
arrangement comprises a sub frame and a plurality of
load sensors. The sub frame is arranged on the load
sensors. The load sensors define a weighing area.
[0012] The patient support device is mounted to the
frame such that a central point of a seat support portion of
the patient support device is positioned outside the
weighing area in at least one position of the patient
support device.
[0013] According to an aspect, a patient handling ap-
paratus is provided. The patient handling apparatus
comprises a base with a frame and a patient support
device.
[0014] The patient handling apparatus further com-
prises a weighing arrangement for weighing a patient
supported by the patient support device. The weighing
arrangement comprises a sub frame and a plurality of
load sensors, said sub frame being arranged on the load
sensors. The load sensors define a weighing area.
[0015] The patient support device is mounted to the
frameat amountingpoint such that saidmountingpoint is
positioned outside the weighing area in at least one
position of the patient support device.
[0016] According to an aspect, a method for balancing
aweighingarrangement of apatient handling is provided.
The patient handling apparatus comprises a base with a
frame and a patient support device. The weighing ar-
rangement comprises a sub frame and a plurality of load
sensors.
[0017] The method comprises obtaining sensor sig-
nals from said load sensors and adjusting adjustable
fixating means to adjust the fixation of the load sensors
based on said sensor signals.
[0018] Further objects and features of the present in-
ventionwill appear from the followingdetaileddescription
of embodiments of the invention.

Brief description of drawings

[0019] The inventionwill bedescribedwith reference to
the accompanying drawings, in which:

Figure 1 is a side view of the patient handling appa-
ratus according to an embodiment.
Figure 2 is a perspective view of the base and the
weighing arrangement of the patient handling appa-
ratus according to an embodiment.
Figure 3 is a top view of the base and the weighing
arrangement of the patient handling apparatus ac-
cording to an embodiment.
Figure 4 is a schematic top view of the weighing
arrangement and the sub frame of the patient hand-
ling apparatus according to an embodiment.
Figure 5 is a cross-section view of the weighing
arrangement and base of the patient handling appa-
ratus according to an embodiment.
Figure 6 is a schematic view of a sub frame and load
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sensor according to an embodiment.
Figure 7 is a schematic cross-section view of a sub
frame and load sensor according to an embodiment.
Figure 8 is a schematic cross-section view of a sub
frame and load sensor according to an embodiment.
Figure 9 is a schematic drawing of the control system
of the patient handling apparatus according to an
embodiment.
Figure 10 is a schematic flow chart depicting ameth-
od for balancing a weighing arrangement according
to an embodiment.

Detailed description

[0020] Figure1showsapatient handlingapparatus10.
The patient handling apparatus 10 comprises a base 30
with a frame31. Thebase30maybemovable relative the
ground. The base 30may be providedwith wheels 32, 33
adapted to allow movement of the base, i.e. the patient
handling apparatus 10, relative the ground. The patient
handling apparatus 10 further comprises a patient sup-
port device 20.
[0021] The patient handling apparatus 10 comprises a
patient support device 20. The patient support device 20
is adapted to support a patient, i.e. support the weight of
said patient.
[0022] In one embodiment, the patient support device
20 ismovable relative to the base 30. The patient support
device 20 is thus movably mounted to the frame 31. The
patient support device 20 may for example be movable
between an upright position and an inclined position. In
the inclined position, patient support device 20 is inclined
backwards or forwards in the inclined position relative to
the upright position by means of a guiding arrangement
70.
[0023] An upright position may herein be defined as a
position wherein the patient supported by the patient
support device 20 is in an upright position. Accordingly,
the spline of the patient extends substantially in a vertical
direction.
[0024] An inclined position may herein be defined as a
position wherein the patient supported by the patient
support device 20 is an inclined position, i.e. an inclined
position relative theupright position.The inclinedposition
is thus a position wherein the patient is tilted, i.e. the
spline of the patient is tilted, relative a vertical axis of the
patient handling apparatus.
[0025] In one embodiment, the patient support device
20 may be movable between a raised position and a
lowered position. Thus, the patient support device 20
may be movable along a vertical direction.
[0026] In one embodiment, the patient support device
20 may comprise a seat support portion 21. The seat
support portion 21 is adapted to support the rear of a
patient supported by the patient support device 20.
[0027] In one embodiment, the patient support device
20 may further comprise a back support portion 22. The
back support portion 22 is adapted to support the back of

a patient when the patient is supported by the patient
support device 20.
[0028] In one embodiment, the patient support device
20 may be in the form of a chair support. The patient
support device 20 is thus adapted to support a seated
patient. Accordingly, the back support portion 22 and the
seat support portion 21 may be substantially orthogonal
to each other. In one embodiment, the patient support
device 20may further comprise a calf supporting section
pivotallymounted to the seat support portion 21. Said calf
supporting section is adapted to support the calves of a
patient supported by the patient support device 20.
[0029] Turning to Figure 2 and 3, the patient handling
apparatus comprises a weighing arrangement 90 for
weighing a patient supported by the patient support
device 20. Notably, supported herein may refer to any
type of supporting of the patient. The type of support
provided by the patient support device 20 may differ
based on the patient’s posture and position as well as
the type of patient support device 20. For example, the
patient may be supported by the patient support device
20 by being suspended from the patient support device
20 or the patient support device 20 constituting a seating
surface for a patient in a seated position.
[0030] The weighing arrangement comprises a sub
frame 91 and a plurality of load sensors 95, 96, 97.
The sub frame 91 is arranged on the load sensors 95,
96, 97. The load sensors 95, 96, 97 defines a weighing
area S.
[0031] Usingmultiple loadsensorseliminates theneed
for "cornering" which is an expensive and complex pro-
cess of machining single point load cells with a particular
implementation in mind.
[0032] Preferably, the patient support device 20 is
mounted to the frame 31 such that a center of gravity
G of the patient, when the patient is supported by the
patient support device 20, is positioned outside the
weighing area S.
[0033] To achieve this, the patient support device 20 is
mounted to the frame 31 such that a central point of the
seat support portion 21 (depicted in Figure 1) of the
patient support device20 is positionedoutside theweigh-
ing area S in at least one position of the patient support
device 20 (shown in Figure 2).
[0034] This is associatedwithanumberof advantages:
Firstly, the weighing arrangement is less sensitive to
flexing or bending compared to a conventional weighing
arrangementwherein the center of gravity of thepatient is
positioned inside theweighing area, particularly if the sub
frame 91 is adapted to be more rigid than the frame 31
and/or other components of the patient handling appa-
ratus which carries the load of the weight of the patient.
This is due to frame taking the load from the patient and
the offset patient not exerting any weight directly toward
the sub frame. Thus, the weighing arrangement and sub
frame may be considerably smaller while providing suffi-
cient functionality, allowing for a more compact patient
handling apparatus.
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[0035] Secondly, the weighing arrangement according
to the inventionallows thepatient to beweighedwhen the
patient support device is at different vertical and tilted
positions in relation to the load sensors while the sensors
still provides a correct measurements and the calculated
weight is accurate. In a conventional weighing arrange-
ment wherein the center of gravity of the patient is posi-
tioned inside the weighing area, the uneven distribution
of load between the load sensors would cause the cal-
culated weight to be imprecise or incorrect.
[0036] Thirdly, the mounting of the sub frame on the
load sensors prevents the patient handling apparatus to
fall over or tip in case a load cell brakes, since a broken
load cell only will cause the sub frame to drop in towards
the frame, which does not affect the rest of the patient
handling apparatus.
[0037] In one embodiment, the central point of the seat
support portion 21 is positioned outside the weighing
area S of the patient support device 20 in multiple posi-
tions of the patient support device 20. In one embodi-
ment, the central point of the seat support portion 21 is
positioned outside the weighing area S of the patient
support device 20 in all positions of the patient support
device20. In oneembodiment, thepatient support device
20 is stationary, whereby the central point of the seat
support portion 21 is stationary mounted outside the
weighing area S.
[0038] Further referencing Figure 2 and 3, the base 30
comprises a horizontally extending portion 80. The frame
31 extends in a substantially vertical direction. The hor-
izontally extending portion 80 may be arranged to be
adjacent to the floor, the frame 31 extending upwards
from said horizontally extending portion 80. Hence, the
horizontally extending portion 80 may be provided with
the wheels 32, 33. The base 30 may thus be a movable
base 30, in an alternative embodiment the base 30 may
be a stationary base.
[0039] Referencing Figure 1 in combination Figure 2
and 3, the weighing area S extends parallel to the hor-
izontally extending portion 80. Thus, the weighing area S
may form a delimited plane SP, i.e. a plane delimited by
the load sensors 95, 96 97, extending in a horizontal
direction.
[0040] A central position axis CA extends through the
central positionof theseat support portion21.Thecentral
position axis CA extends in a vertical direction. The
central position axis CA may be parallel to a normal,
i.e. normal vector, SN of the delimited plane SP. The
central position axis CAmay extend at an offset horizon-
tal distance D from said normal SN. For reference, the
normal SN may extend from an outer edge of the delim-
ited plane SP proximal to the central position axis CA.
[0041] Thegravitational force from the center of gravity
of a patient supported by the patient support device 20
extends parallel to the central position axis CA. Prefer-
ably, the gravitational force extends in a direction aligned
with the central position axis CA.
[0042] Referencing Figure 2 and 3, the load sensors

may be arranged on the base 30 or the horizontally
extending portion 80 of the base 30. Thus a first part of
each load sensor 95, 96, 97 is arranged on the base 30,
whereby the sub frame91 is arrangedon a secondpart of
each load sensor 95, 96, 97. Said second part of each
load sensor 95, 96, 97 is solely supported by the sub
frame 91. Accordingly, the second part of each load
sensors 95, 96, 97 does not rest on the base 30.
[0043] In one embodiment, a bottom side of the load
sensors 95, 96, 97 is mounted to the base 30 or the
horizontally extending portion 80 of the base 30. The sub
frame 91 is arranged on a top side of the load sensors 95,
96, 97.
[0044] Thehorizontally extending portion 80may com-
prise a support structure. In one embodiment the sub
frame 91 may be arranged inside said support structure.
The support structure may comprise a plurality of elon-
gated support members forming a rectangular support
structure.
[0045] The sub frame 91 is arranged on a first load
sensor 97, a second load sensor 95 and a third load
sensor 96. Thus an accurate weight may be calculated
while keeping the number of sensors to a minimum and
not having to resort to expensive single point load sen-
sors.
[0046] The first load sensor 97 is arranged proximal to
the frame 31, i.e. the position where the frame extends
from the horizontally extending portion 80. Each of the
second load sensor 95 and the third load sensor 96 is
arranged distally from the frame 31 at a distance from the
first load sensor 96 extending across the weighing area
S. In one embodiment, said distance may extend along
the horizontally extending portion 80.
[0047] Thus, the first load sensor 97 may be arranged
at a first edge 201 of the weighing area S, i.e. the delim-
ited plane SP. The second load sensor 95 and the third
load sensor 96 may be arranged along a second edge
202 of the weighing area S, i.e. the delimited plane SP.
The second edge 202 is opposite to the first edge 201.
[0048] The first edge 201may be proximal to the frame
31, i.e. the position where the frame 31 extends from the
horizontally extending portion 80. The second edge 202
may be distal to the frame 31, i.e. the position where the
frameextends from thehorizontally extending portion80.
[0049] The sub frame 91 may comprise a first sub
frame member 36 and a second sub frame member
39. The second sub frame member 39 is arranged at a
distance extending across the weighing area S from the
first sub frame member 36. Thus, the first sub frame
member 36 may be arranged at the first edge 201 of
the weighing area S and the second sub frame member
39 may be arranged at the second edge 202 of the
weighing area S. In one embodiment, said distance
may extend along the horizontally extending portion
80. In one embodiment, the second sub frame member
39 extends parallel to the first sub frame member 36.
[0050] The sub frame 91 may further comprise a third
sub framemember37anda fourth sub framemember38.
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The third sub frame member 37 is connected to the first
sub framemember36and thesecondsub framemember
39. The fourth sub frame member 38 is connected to the
first sub frame member 36 and the second sub frame
member 39.
[0051] Thus, the third and fourth framemember 37, 38
may interconnect the first sub frame member 36 and the
second sub frame member 39. The third sub frame
member 37 may extend parallel to the fourth sub frame
member 38.
[0052] Thefirst sub framemember36maybearranged
on the first load sensor 97. The second sub frame mem-
ber 39 and/or the third sub frame member 37 may be
arranged on the second load sensor 95. The second sub
framemember39and/or the fourth sub framemember38
is arranged on the third load sensor 96.
[0053] Further referencing Figure 2 and 3, the sub
frame 91 may be connected to the base 30 by means
of the load sensors 95, 96, 97. Thus, the sub frame 91 is
only suspended to thebase30by the loadsensors95,96,
97. The load sensors 95, 96, 97 may be configured to
measure the load, i.e. tension, between the base 30 and
the sub frame 91.
[0054] Afirst portion, e.g. afirst endofeach loadsensor
95, 96, 97 may be connected to the base 30. A second
portion, e.g. a second of each load sensor 95,96, 97may
be connected to the sub frame 91. Accordingly, the first
end of each load sensor 95, 96, 97may be fix to the base
30. The second end of each load sensor 95, 96, 97 may
be fix to the sub frame 91.
[0055] The load sensors 95, 96, 97 may be load cells.
As is well known in the field load cells are a type of
transducers, which converts load into an electric signal
readable by aprocessing unit suchasa control unit. Load
cellsmaybeof hydraulic, pneumatic or strain gauge type.
Preferably, the load cells may be strain gauge load cells
due to their cost-efficiency. The load sensors 95, 96, 97
may be beam load cells such as double-ended shear
beams.
[0056] The first load sensor 97 may be arranged prox-
imal to the frame 31. The first load sensor 97 is arranged
and balanced such that a downwards directed load ap-
plied to the central position C of the seat support portion
21 results in a tension load in said first load sensor 97.
The tension load may extend along the first load sensor
97 in the delimited plane SP. The tension load may at
least partially extend towards the central portion C of the
seat support portion 21, i.e. at least one load component
vector of said load extends towards the central portion P.
[0057] In one embodiment, a central portion of the first
sub frame member 36 is arranged on said first load
sensor 97.
[0058] In one embodiment, wherein the weighing ar-
rangement comprises additional sensors, the first sub
frame member 36 may be arranged on a plurality of load
sensors, each being arranged and balanced such that a
downwardsdirected loadapplied to the central positionC
of the seat support portion 21 results in a tension load in

the load sensors. The tension load extend along each of
the load sensors in the delimited plane SP.
[0059] In oneembodiment, the first load sensor 97may
connect to the base 30, i.e. the horizontally extending
portion 30 at a position between the first sub frame
member 36 and the second and third load sensor 95, 96.
[0060] The second load sensor 95 may be arranged
distally from the frame 31. Preferably, the second load
sensor 95 is arranged adjacent to the connection be-
tween the third sub framemember 37and the second sub
frame member 39.
[0061] The second load sensor 95 is arranged and
balanced such that the measurable tension in the first
load sensor causes a resulting measurable load in said
second loadsensor95via thesub frame91.The resulting
tension load extend along the second load sensor 95 in
the delimited plane SP.
[0062] The third load sensor 96 may be arranged dis-
tally from the frame 31. Preferably, the third load sensor
96 is arranged adjacent to the connection between the
fourth sub frame member 38 and the second sub frame
member 39.
[0063] The third load sensor 96 is arranged and ba-
lanced such that the measurable tension in the first load
sensor causes a resulting measurable load in said third
loadsensor96via thesub frame91.The resulting tension
loadextendalong the third load sensor 96 in thedelimited
plane SP.
[0064] In one embodiment, only the second sub frame
member39 isarrangedon thesecond loadsensor 95and
the third load sensor 96. In one embodiment, the second
load sensor 95 and third load sensor 96 solely connects
the second sub frame member 39 with the base.
[0065] In one embodiment, the third sub frame mem-
ber37andsecondsub framemember39arearrangedon
the second load sensor 95 and the fourth sub frame
member 38 and second sub frame member 39 are ar-
rangedon the third load sensor 96. Thus, the second load
sensor 95 connects the third frame member 37 and the
second sub frame member 39 to the base. Similarly, the
third load sensor 96 connects the fourth sub framemem-
ber 38 and the second sub framemember 39 to the base.
[0066] As depicted in Figure 3, the patient handling
apparatus may further comprise adjustable fixating
means 150. The adjustable fixating means 150 may be
adapted toadjustably fixate the load sensors95, 96, 97 to
the sub frame 91 and/or to the base 30. Thus, the tension
in the loadsensors95, 96,97maybeset bymeansof said
adjustable fixating means 150 in a simple and user-
friendly manner making the balancing of the weighing
arrangement more efficient. This is particularly advanta-
geous if the load sensors are load cells and more pre-
ferably beam load cells.
[0067] Balancing herein refers to the process of setting
up a pre-set tension, i.e. load, in each load sensor and
thus distributing the tension between the sub frame 91
and the base 30 via said load sensors to a pre-set
reference value, i.e. load value.
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[0068] Accordingly, the adjustable fixating means 150
is adapted to control a fixating force holding the load
sensor to the base 30 and/or sub frame 91. Thereby,
balancing of the weighing arrangementmay be achieved
by adjusting the adjustable fixating means and conse-
quently the fixating force.
[0069] In one embodiment, one of the portions of each
loadsensor is afixend, i.e. fixedlymounted to thebase30
or the sub frame 91 and the other portion of each load
sensor is connected of the other of the base 30 and the
sub frame 91 bymeans of the adjustable fixating means.
[0070] The adjustable fixating means 150 may com-
prise adjustable fixating members 155, 156, 157. The
adjustable fixating members 155, 156, 157 are adapted
to adjustably fixate each of the load sensors 95, 96, 97 to
the sub frame 91 and/or the base 30. The load sensors
95, 96, 97maybemounted to the sub frame91and/or the
base 30 by means of said adjustable fixating members
155, 156, 157, whereby adjustment of said adjustable
fixatingmembers155, 156, 157causesadjustment of the
fixating force holding each of the load sensors 95, 96, 97
to the base 30 and/or sub frame 91.
[0071] In one embodiment, the adjustable fixating
members 155, 156, 157 are adjustable fastening ele-
ments, such as bolts or screws or similar, connecting
eachof the load sensors95, 96, 97 to thebaseand/or sub
frame 91. By providing torque to the adjustable fastening
elements, the fixating force on the load sensor increases
or decreases.
[0072] Turning to Figure 4, a patient handling appara-
tus 10 according to an embodiment is depicted. As pre-
viously described, the central position C of the seat
support portion 21 of the patient support device 20 is
positioned outside the weighing area S in at least one
position of the patient support device. The seat support
portion 21 may be considered a portion of the patient
support device adapted to support the rear of a patient
supported the patient support device 20. The central
point is consequently a centrally disposed point of said
portion. The central point C is thus positioned at an offset
horizontal distance relative theweighing areaS inat least
one position of the patient support device 20. The offset
horizontal distancemay be defined as the offset horizon-
tal distance D between the normal SN and the central
position axis CA as previously described with reference
to Figure 1. The normal SN may thus extend from a
position along the second edge 202 of the weighing area
S, i.e. a second edge of the delimited plane SP.
[0073] Notably, the central point C of the seat support
portion 21 is relatively alignedwith the center of gravity G
(as depicted in Figure 1) of a patient seated on said seat
support portion 21, whereby it is ensured that the center
of gravity G of the patient is outside the weighing area S
as long as the central point C of the seat support portion
21 is outside said weighing area S.
[0074] The seat support portion 21 may be a separate
element of the patient support device 20 or an integrated
portion of a larger support part of the patient support

device 20 which supports the rear of the patient sup-
ported by said patient support device 20.
[0075] The weighing area S forms the delimited plane
SP defined by the load sensors 95, 96, 97, i.e. the con-
nections between said load sensors 95, 96, 97 and the
sub frame 91. The weighing area S may be aligned with
the sub frame 91. As previously described, the sub frame
91 may form a rectangular shape. Thus, the weighing
areaSmay forma rectangular delimitedplaneSPaligned
with said sub frame 91. The weighing area S may be
parallel to said sub frame 91.
[0076] Figure 5 depicts a partial cross-section of the
patient handling apparatus.
[0077] Thepatient handling apparatusmay comprise a
securing arrangement 120. The securing arrangement
120maybeadapted touponactuation lock theposition of
the sub frame 91 relative the base 30. The securing
arrangement 150 allows for keeping the sub frame 91
in a set position relative the base 30 once the calibration
and balancing has been performed. Thus, the risk for the
user having to re-calibrate and re-balance the weighing
arrangement due to the sub frame 91 and base 30 mov-
ing relative each other by accident, impact or wear of the
load sensors is reduced.
[0078] In one embodiment, the securing arrangement
120 may comprise a securing member 123 movably
mounted to the base30and/or sub frame91 for engaging
the other of the base 30 or sub frame 91 and thereby
fixate the base 30 to the sub frame 91. The securing
arrangement 120 may comprise at least one actuating
member 121, 122 adapted to move said securing mem-
ber 123 between an actuated position and a non-actu-
ated position. In the actuated position, the securing
member 123 fixates the sub frame 91 to the base 30.
In the non-actuated position, the securing member 123
does not provide said fixation between the sub frame 91
and the base 30.
[0079] The at least one actuating member 121, 122
may be at least one actuation screw. Said actuation
screw may extend in a vertical direction through and
aperture of the securing member 123, whereby rotation
of said screw in a first direction moves the engagement
member 123 towards the actuated position and in a
second direction moves the engagement member 123
away from said actuated position.
[0080] In alternative embodiment, the securing mem-
ber 123 may be a spring-loaded clamp. The spring-
loaded clamp may be arranged to selectively lock, i.e.
secure, the position of the sub frame 91 relative the base
30.
[0081] Further referencing Figure 5, the securing
member is adapted toengage the first sub framemember
36, i.e. the sub framemembermost adjacent to the frame
31.
[0082] An issue arising with the mounting of loads
sensors, is that tensioning strain will occur between
the base 30 and the sub frame 91 due to the connection
between the load sensor and the base. Turning to Figure
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6 to8, toaddress this, thepatient handlingapparatusmay
comprisea load sensor fasteningarrangement for setting
the correct tension of the connection between the load
sensor and the base. Thus, according to an aspect of the
invention a load sensor fastening arrangement is pro-
vided.
[0083] Accordingly, at least one of the load sensors 95,
96, 97 is mounted to the base 30 by means of a load
sensor fastening arrangement. Preferably, each of the
load sensors 95, 96, 97 is mounted to the base 30 by
means of a load sensor fastening arrangement.
[0084] The load sensor fastening arrangement com-
prises a fastening element 159. The fastening element
159 is adjustable along a tensioning axis T for setting the
tension between the load sensor 95, 96, 97 and the base
30. As depicted in Figure 6‑8, the fastening element 159
may extend along the tensioning axis T
[0085] The load sensor fastening arrangement further
comprises supporting means 310, 315, 320, 325. The
supporting means comprises a support element 310,
320, i.e. at least one support element 310, 320 and a
support member 315, 325, i.e. at least one support
member 315, 325. The support element 310, 320 or
thesupportmember315, 325hasabowl shapedsurface.
The other of the support element 310, 320 or the support
member 315, 325hasadomeshapedsurface. Thedome
shaped surface may have a shape corresponding to the
bowl shaped surface.
[0086] The bowl shaped surface and dome shaped
surface may be spherical. The bowl shaped surface
and dome shaped surfacemay face directions extending
along the tensioning axis T.. Preferably, the tensioning
axis T may extend vertically. The dome shaped surface
andbowl shaped surfacemay face eachother. Thedome
shaped surface and bowl shaped surface may face each
other relative the tensioning axis T.
[0087] Thus, the curvature of the bowl shaped surface
and the curvature of the dome shaped surface engage
such that a convex surface of the support member or
support element engages with a corresponding concave
surface of the other of the support member or support
element.
[0088] Advantageously, the support member and sup-
port element may each comprise a substantially planar
surface extending orthogonally to the tensioning axis T.
The substantially planar surface may thus be arranged
opposite to the bowl shaped surface or dome shaped
surface of the support member or support element.
[0089] The curvature of the bowl shaped surface is
arranged to engage the curvature of the dome shaped
surface when the fastening element 159 is adjusted for
increasing the tensionbetween the loadsensor95,96,97
and the base 30. Thus, the curvature of the bowl shaped
surface or dome shaped surface of the support element
310, 320 is arranged to be brought into contact with the
curvature of the other of the bowl shaped surface and the
dome shaped surface of the support member 315, 325
when the fastening element 159 is adjusted for increas-

ing the tension between the load sensor 95, 96, 97 and
the base 30. Accordingly, the support member and sup-
port element are arranged to engage upon adjustment of
the fastening element 159 for increasing the tension
between the load sensor 95, 96, 97 and the base 30.
[0090] The bowl and dome shaped surface creates a
pivot point for the mounting of the load sensor which
reduces the strain between the sub frame and the base.
Further, the surfaces provides an indication of the correct
tensioningandpositioningof the load sensor. Thismakes
it easier for anoperator tomatch the individual positioning
of the load sensors and consequently allows for easier
calibration of the weighing arrangement.
[0091] Referencing Figure 6‑8, a geometrical center
point of the curvature of the bowl shaped surface of the
support element 310, 320 or the support member 315,
325 may be arranged along an axis extending parallel to
or in alignment with the tensioning axis T. Correspond-
ingly, a geometrical center point of the curvature of the
dome shaped surface of the other of the support element
310, 320 and the support member 315, 325 may also be
arranged along said axis extending parallel to or in align-
ment with the tensioning axis T.
[0092] The curvature of the dome and bowl shaped
surface may be arranged orthogonally to said axis ex-
tending parallel to or in alignment with the tensioning axis
T. Thus at a point of intersection between said axis and
the dome or bowl shaped surface, said dome or bowl
shaped surface may be orthogonal to said axis. The
support element and support member may be arranged
orthogonally to said axis extending parallel to or in align-
ment with the tensioning axis T.
[0093] The dome shaped surface and the bowl shaped
surface may be arranged to form a spherical joint upon
engagement. Thus, adjustment of the fastening element
159 for increasing the tension between the load sensor
95, 96, 97 and the base 30 along the tensioning axis T
causes fixation of said spherical joint.
[0094] As depicted in Figure 6‑8, the dome shaped
surface of the support element 310, 320 is arranged to
engage the bowl shaped surface of the support member
315, 325 when the fastening element 159 is adjusted for
increasing the tensionbetween the loadsensor95,96,97
and the base 30.
[0095] Preferably, the load sensor 95, 96, 97 is
mounted to the base 30 by means of the load sensor
fastening arrangement and a fixed connection to the sub
frame. In one embodiment, a first end of the load sensor
95, 96, 97 is connected to the base 30 by means of the
load sensor fastening arrangement and a second end is
connected to the sub frame by means of the fix connec-
tion.
[0096] In one embodiment, the support element 310,
320 is providedwitha through-hole. Thesupportmember
315, 325 is also provided with a through-hole. The fas-
tening element 159 may extend through said through-
holes. The supportingmeansmay be arranged along the
tensioning axis T.
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[0097] In alternative embodiment, the supportmember
and support element may be arranged as protruding
elements provided on the load sensor 95, 96, 97 and
the base 30. The support member and support element
may be arranged offset from the fastening element 159.
Compared to such an arrangement, having the fastening
element extending through the holes allows for a less
complex and more user-friendly mounting of the load
sensors.
[0098] Further referencing Figure 6 to 8, the fastening
element 159mayextend in a hole provided in thebase30
and in a hole provided in the load sensor 95, 96, 97. The
load sensor 95, 96, 97 may be provided with a through-
hole, whereby the fastening element 159 may extend
through said load sensor 95, 96, 97.
[0099] In one embodiment, the fastening element 159
may comprise a fixating portion 158. The supporting
means comprises a first support element 310 and a first
support member 315 arranged between the fixating por-
tion 158 and the load sensor 95, 96, 97 or the base 30. In
the depicted embodiment, the first support element 310
and the first support member 315 are arranged between
the base 30 and the fixating portion 158. The supporting
means may further comprise a second support element
320 and second support member 325 arranged between
the load sensor 95, 96, 97 and the base 30. The first and
second support element are arranged to engage the first
and second support member, respectively. Having sup-
port means in the form of a first and second support
element and member allows for easier rotation of the
fixating element around its center and further accommo-
dates pivoting of the fastening element.
[0100] Theplanar surfacesof the support element 310,
320 and the support member 315, 325 may abut to
corresponding planar surfaces of the load sensor, base
or fastening element when the load sensor is in a
mounted position.
[0101] Asmost clearly depicted in Figure 7, the fasten-
ing element may be provided with threads for engaging
corresponding threads in the base 30. Again referencing
figure 7, the fixating elementmaybe a screw. The fixating
portion may thus be a head of the screw. The support
element(s) and support member(s) 310, 315, 320, 325
maybewashers.Thewashersmaybearrangedcoaxially
with the fastening element.
[0102] Figure 9 depicts a schematic drawing of the
control unit and associated components of the patient
handling apparatus according to an embodiment, The
patient handling apparatus comprises a control unit 101
operatively connected to the load sensors 95, 96, 97. The
control unit 101 is configured to calculate the weight of a
patient supported by the patient support device 20 based
on sensor signals from the load sensors 95, 96, 97. Thus,
the weight of the patient may be accurately calculated
even though relatively simple and cost efficient load
sensors are used, since only the tension between the
base and the sub frame is required to bemeasured for an
accurate calculated weight.

[0103] The sensor signals from the load sensors 95,
96, 97 are indicative of the load applied to each of said
load sensors 95, 96, 97. Further, the sensor signals from
the load sensors 95, 96, 97 are indicative of the tension
between the sub frame 91 and the base 30 through each
of the load sensors 95, 96, 97.
[0104] Accordingly, the control unit 101 may be con-
figured to compare load data obtained from the sensor
signals from the load sensors 95, 96, 97when a patient is
mounted to the patient support device with 20 reference
load data obtained from the sensor signals fromsaid load
sensors95, 96, 97 fromwhennopatient ismounted to the
patient support device 20 and thereby obtain the weight
of said patient supported by the patient support device
20. The reference load data may be obtained when the
weighing arrangement has been calibrated and ba-
lanced. The reference load datamay also be used during
re-calibrating and re-balancing of saidweighing arrange-
ment.
[0105] The control unit is configured to calculate the
weight of the patient supported by the patient support
device by calculating aweight value indicating theweight
of said patient supported by the patient support device
basedon the sensor signals from the loadsensors95, 96,
97. The control unit may comprise a processor for calcu-
lating said weight.
[0106] In one embodiment, the control unit 101may be
configured to convert the sensor signals from the load
sensors 95, 96, 97 to load data. In one embodiment, this
may be performed by a converter operatively connected
to the load sensors and control unit.
[0107] The patient handling apparatus may further
comprise an indicating device 102 configured to display
theweight calculated by the control unit 101. The indicat-
ing device 102 may be in the form of a display with a
graphical user interface (GUI). The indicating device 102
is operatively connected to the control unit 101 for pre-
senting the weight. In one embodiment, the indicating
device 102 may comprise a device configured to gener-
ate an audible or visible alarm or alert when the calcu-
lated weight of the patent exerts a threshold weight.
[0108] In one embodiment, the indicating device 102 is
configured to display the load data obtained from the
sensor signals, from the loadsensors95, 96, 97.The load
data may represent the load, i.e. tension, on each of the
load sensors 95, 96, 97. This is particularly advanta-
geous during balancing and calibration of the weighing
arrangement since it allows for tracking of the load ex-
erted on each load sensor 95, 96, 97 during said balan-
cing and calibration. This is particularly advantageous in
combination with the adjustable fixating means de-
scribed with reference to Figure 3 since it allows for a
user to control said adjustable fixatingmeanswhile using
the indicating device as reference during balancing of the
weighing arrangement. The load data may be in the form
of force tensors on each of the load sensors 95, 96, 97.
[0109] In one embodiment, the indicating device 102 is
configured to only display the aforementioned calculated
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weight. In one embodiment, the indicating device 102 is
configured to display the weight and load data. In one
embodiment, the indicating device 102 is configured to
display only the load data.
[0110] In one embodiment, the indicating device 102 is
further configured to display the reference load data. The
reference load data may be displayed together with the
load data further helping the user to achieve a correct
balancing of the weighing arrangement.
[0111] Further referencing Figure 9, the control unit
101 may be configured to obtain load data from said
sensor signals from the load sensors 95, 96, 97. Further,
the control unit 101 may be configured to calculate the
weight value indicating the weight of the patient sup-
ported by the patient support device based on said load
data.
[0112] The control unit 101 may be mounted to the
base 30 of the patient handling apparatus or may for a
separate device.
[0113] In one embodiment, the control unit 101 may
comprise a communication interface, whereby the con-
trol unit 101 is further configured to transfer the afore-
mentioned calculated weight value to an external device,
such as a smart phone or computer. This may be an
alternative to the indicating device 102 or be utilised
together with said indicating device 102.
[0114] According to an aspect, a patient handling ap-
paratus 10 is provided. As previously described with
reference to Figure 1, the patient handling apparatus
10 comprises the base 30 with the frame 31. The patient
handling apparatus further comprises the patient support
device 20. The patient handling apparatus further com-
prises the weighing arrangement 90 for weighing a pa-
tient supported by the patient support device 20. The
weighing arrangement comprises the sub frame 91 and
the plurality of load sensors 95, 96, 97, said sub frame 91
being arranged on the load sensors 95, 96, 97. The load
sensors 95, 96, 97 defines the weighing area S.
[0115] Again referencing figure 1, the patient support
device 20 is mounted to the frame 31 at a mounting point
P such that said mounting point P is positioned outside
the weighing area S (as depicted in Figure 2‑4) in at least
one position of the patient support device 20. Thus the
same advantages may be achieved even with a flexible
andhanging typeof patient support device, since it allows
for positioning of the center of gravity G of the patient
outside the weighing area S (due to themounting point P
being relatively aligned said center of gravity of the
patient).
[0116] In one embodiment, the patient support device
20 is a patient sling. In one embodiment, the mounting
point P may comprise a spreader bar or hanger for
mounting of said sling.
[0117] Theaforementionedpatienthandlingapparatus
may comprise any of the features previously described
with reference to Figure 1 to 8.
[0118] According to an aspect a patient handling ap-
paratus comprises the load sensor fastening arrange-

ment described with reference to Figure 6 to 8. Thus, a
patient handling apparatus 10 is provided. The patient
handling apparatus comprises a base 30 with a frame 31
and a patient support device 20mounted to the frame 31.
[0119] The patient handling apparatus 10 further com-
prises a weighing arrangement for weighing a patient
supportedby thepatient support device20. Theweighing
arrangement 90 comprises a sub frame 91 and a plurality
of loadsensors95, 96, 97. Thesub frame91 is connected
to the base 30 by the load sensors 95, 96, 97. In one
embodiment, the sub frame 91 is arranged on the load
sensors 95, 96, 97.
[0120] At least one of the load sensors 95, 96, 97 is
mounted to the base 30 by means of a load sensor
fastening arrangement. The load sensor fastening ar-
rangement comprises a fastening element 159. The fas-
tening element 159 is adjustable along a tensioning axis
T for setting the tension between the load sensor 95, 96,
97 and the base 30. The load sensor fastening arrange-
ment further comprises supportingmeans 310, 315, 320,
325. The supporting means 310, 315, 320, 325 com-
prises a support element 310, 320anda supportmember
315, 325.
[0121] The support element 310, 320 or the support
member 315, 325 has a bowl shaped surface. The other
of the support element 310, 320 and the support member
315, 325 has a dome shaped surface.
[0122] The curvature of the bowl shaped surface is
arranged to engage the curvature of the dome shaped
surface when the fastening element 159 is adjusted for
increasing the tensionbetween the loadsensor95,96,97
and the base 30.The load sensor fastening arrangement
may comprise any of the features described with refer-
ence to Figure 6‑8.
[0123] According to an aspect, a method 200 for bal-
ancing the weighing arrangement 90 of the patient hand-
ling apparatus 10 according to any of the previously
described embodiments is provided. Thus, the patient
handling apparatus 10 comprises the base 30 with the
frame20and thepatient support device20. Theweighing
arrangement comprises the sub frame 91 and the plur-
ality of load sensors 95, 96, 97.
[0124] Referencing Figure 10, the method comprises
obtaining 210 sensor signals from the load sensors 95,
96, 97. The method further comprises adjusting 220
adjustable fixating means 150 to adjust the fixation of
the load sensors 95, 96, 97 based on the sensor signals.
[0125] Thus, a method for balancing the weighing ar-
rangement in a simple and precise manner may be
achieved, since the user is able to balance the weighing
arrangement directly based on the actual sensor signals
from the load sensors.
[0126] The adjustable fixatingmeans 150 for adjusting
the fixation of the load sensors 95, 96, 97 may be the
adjustable fixating means 150 described with reference
to Figure 5.
[0127] In one embodiment, the method further com-
prises presenting 230 load data obtained from the sensor
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signals from the load sensors 95, 96, 97 on an indicating
device 102 of the patient handling apparatus 10. The
indicating device 102 may be the indicating device 102
described with reference to Figure 6.
[0128] Thus, the weighing arrangement may be ad-
justed 220 based on the presented load data from the
loadsensors95, 96, 97on the indicatingdevice102of the
patient handling apparatus 10.
[0129] The presenting 230 of the sensor signals from
the load sensors 95, 96, 97 may further comprise indivi-
dually presenting the load data obtained from the sensor
signals fromeach load sensor 95, 96, 97 on the indicating
device 102 of the patient handling apparatus 10.
[0130] In one embodiment, the method may further
comprise actuating 240 a securing arrangement 120 to
lock the position of the sub frame 91 relative the base 30.
The method may comprise actuating 240 said securing
arrangement after the adjusting 220 of the adjustable
fixating means 150 to adjust the fixation of the load
sensors 95, 96, 97 based on the sensor signals from
the load sensor 95, 96, 97.
[0131] The securing arrangement 120 may be the
securing arrangement as described with reference to
Figure 5.
[0132] In one embodiment, the method may further
comprise calibrating 250 the patient handling apparatus
bymeans of suspending a referenceweight to the patient
support device 20. Thus, the weighing arrangement is
tested in terms of giving a correct estimation and calcula-
tion of the weight. The step of calibrating 250 may be
performed after the adjusting 220 of the adjustable fixat-
ing means 150.
[0133] The invention has been described above in
detail with reference to embodiments thereof. However,
as is readily understood by those skilled in the art, other
embodiments are equally possiblewithin the scopeof the
present invention, as defined by the appended claims.

Claims

1. Apatient handling apparatus (10) comprising a base
(30) with a frame (31) and a patient support device
(20) mounted to the frame (31),

the patient handling apparatus (10) further com-
prising a weighing arrangement (90) for weigh-
ing a patient supported by the patient support
device (20), said weighing arrangement (90)
comprising a sub frame (91) and a plurality of
load sensors (95, 96, 97), said sub frame (91)
being connected to the base (30) by the load
sensors (95, 96, 97),
wherein at least one of the load sensors (95, 96,
97) is mounted to the base (30) by means of a
load sensor fastening arrangement,
characterised in that, the load sensor fasten-
ing arrangement comprising a fastening ele-

ment (159) adjustable along a tensioning axis
(T) for setting the tension between the load
sensor (95, 96, 97) and the base (30), the load
sensor fastening arrangement further compris-
ing supporting means (310, 315, 320, 325), the
supportingmeans (310, 315, 320, 325) compris-
ing a support element (310, 320) and a support
member (315, 325), wherein the support ele-
ment (310, 320) or the support member (315,
325) has a bowl shaped surface and the other of
the support element (310, 320) and the support
member (315, 325) has a dome shaped surface,
wherein the curvature of the bowl shaped sur-
face is arranged engage the curvature of the
dome shaped surface when the fastening ele-
ment (159) is adjusted for increasing the tension
between the load sensor (95, 96, 97) and the
base (30).

2. The patient handling apparatus according to claim 1,
wherein the support element (310, 320) and the
support member (315, 325) each is provided with
through-holes, the fastening element (159) extend-
ing through said through-holes.

3. The patient handling apparatus according to any of
the preceding claims, wherein the fastening element
(159) extends in a hole provided in the base (30) and
the load sensor (95, 96, 97) andwherein the support-
ing means (310, 315, 320, 325) are arranged along
the tensioning axis (T).

4. The patient handling apparatus according to any of
the preceding claims, wherein the fastening element
(159) comprises a fixating portion (158) and the
supporting means comprises a first support element
(310) and a first support member (315) arranged
between the fixating portion (158) and the load sen-
sor (95, 96, 97) or base (30) and a second support
element (320) and second support member (325)
arranged between the load sensor (95, 96, 97) and
the base (30), the first and second support element
(310, 320) being arranged to engage the first and
second support member (315, 325), respectively.

5. The patient handling apparatus according to any of
the preceding claims, wherein the fastening element
(159) is provided with threads for engaging corre-
sponding threads in the base (30) and the support
element (310, 320) and the support member (315,
325) are washers arranged coaxially with the fasten-
ing element (159).

6. The patient handling apparatus according to any of
the preceding claims, wherein a geometrical center
point of the curvature of the bowl shaped surface or
dome shaped surface of the support element (310,
320) and the support member (315, 325) each is
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arranged along an axis extending parallel to or in
alignment with the tensioning axis (T).

7. The patient handling apparatus according to any of
the preceding claims, wherein the dome shaped
surfaceand thebowledshapedsurfacearearranged
to form a spherical joint upon engagement, whereby
adjustment of the fastening element (159) for in-
creasing the tension between the load sensor (95,
96, 97) and the base (30) along the tensioning axis
(T) causes fixation of said spherical joint.

8. The patient handling apparatus (10) according to
claim 1, wherein the patient support device (20) is
a patient sling.

9. Method (200) for balancing a weighing arrangement
(90) of apatient handlingapparatus (10) according to
any of the preceding claims, themethod comprising:
obtaining (210) sensor signals from said load sen-
sors (95, 96, 97), characterised by
adjusting (220) adjustable fixating means (150) to
adjust the fixation of the load sensors (95, 96, 97)
based on said sensor signals.

10. The method (200) according to claim 9, further com-
prising presenting (230) load data obtained from the
sensor signals from the load sensors (95, 96, 97) on
an indicating device (102) of the patient handling
apparatus (10).

11. The method (200) according to claim 10, wherein
presenting (230) the sensor signals from the load
sensors (95, 96, 97) further comprising individually
presenting load data obtained from the sensor sig-
nals from each load sensor (95, 96, 97) on the
indicating device (102).

12. The method (200) according to any one of claim 9 to
11, further comprising actuating (240) a securing
arrangement (120) to lock the position of the sub
frame (91) relative the base (30).

13. The method (200) according to any one of claim 9 to
12, further comprising calibrating (250) the patient
handling apparatus (10) by means of suspending a
reference weight to the patient support device (20).

Patentansprüche

1. Patientenhandhabungseinrichtung (10), die eine
Basis (30) mit einem Rahmen (31) und eine am
Rahmen (31) angebrachte Patientenunterstüt-
zungsvorrichtung (20) umfasst,

die Patientenhandhabungseinrichtung (10) um-
fasst ferner eine Wiegeanordnung (90) zum

Wiegen eines von der Patientenunterstützungs-
vorrichtung (20) unterstützten Patienten, wobei
die genannte Wiegeanordnung (90) einen Teil-
rahmen (91) und eine Mehrzahl von Lastsenso-
ren (95, 96, 97) umfasst, der genannte Teilrah-
men (91) mit der Basis (30) durch die Lastsen-
soren (95, 96, 97) verbunden ist,
wobei mindestens einer der Lastsensoren (95,
96, 97) mittels einer Lastsensor-Befestigungs-
anordnung an der Basis (30) angebracht ist,
dadurch gekennzeichnet, dass die Lastsen-
sor-Befestigungsanordnung ein Befestigungs-
element (159) umfasst, das entlang einer
Spannachse (T) einstellbar ist, um die Span-
nung zwischen dem Lastsensor (95, 96, 97)
und der Basis (30) einzustellen, wobei die Last-
sensor-Befestigungsanordnung ferner Unter-
stützungsmittel (310, 315, 320, 325) umfasst,
die Unterstützungsmittel (310, 315, 320, 325)
ein Unterstützungselement (310, 320) und ein
Unterstützungsglied (315, 325) umfassen, wo-
bei das Unterstützungselement (310, 320) oder
das Unterstützungsglied (315, 325) eine scha-
lenförmige Fläche aufweist und das andere von
dem Unterstützungselement (310, 320) und
dem Unterstützungsglied (315, 325) eine kup-
pelförmige Fläche aufweist, wobei die Krüm-
mung der schalenförmigen Fläche so angeord-
net ist, dass sie die Krümmung der kuppelför-
migen Fläche in Eingriff nimmt, wenn das Be-
festigungselement (159) zum Erhöhen der
Spannung zwischen dem Lastsensor (95, 96,
97) und der Basis (30) eingestellt wird.

2. Patientenhandhabungseinrichtung nach Anspruch
1, wobei das Unterstützungselement (310, 320)
und das Unterstützungsglied (315, 325) jeweils mit
Durchgangslöchern bereitgestellt sind, wobei sich
das Befestigungselement (159) durch die genann-
ten Durchgangslöcher erstreckt.

3. Patientenhandhabungseinrichtung nach einem der
vorhergehenden Ansprüche, wobei sich das Befes-
tigungselement (159) in einem in der Basis (30) und
dem Lastsensor (95, 96, 97) bereitgestellten Loch
erstreckt und wobei die Unterstützungsmittel (310,
315, 320, 325) entlang der Spannachse (T) ange-
ordnet sind.

4. Patientenhandhabungseinrichtung nach einem der
vorhergehenden Ansprüche, wobei das Befesti-
gungselement (159) einen Fixierabschnitt (158) um-
fasst und das Unterstützungsmittel ein erstes Unter-
stützungselement (310) und ein erstes Unterstüt-
zungsglied (315) umfasst, die zwischen dem Fixier-
abschnitt (158) und dem Lastsensor (95, 96, 97)
oder der Basis (30) und einem zweiten Unterstüt-
zungselement (320) und einem zweiten Unterstüt-
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zungsglied (325) angeordnet sind, die zwischen
dem Lastsensor (95, 96, 97) und der Basis (30)
angeordnet sind, wobei das erste und zweite Unter-
stützungselement (310, 320) so angeordnet sind,
dass sie jeweils das erste und zweite Unterstüt-
zungsglied (315, 325) in Eingriff nehmen.

5. Patientenhandhabungseinrichtung nach einem der
vorhergehenden Ansprüche, wobei das Befesti-
gungselement (159) mit Gewinden zum Ineingriff-
nehmen entsprechender Gewinde in der Basis (30)
bereitgestellt ist, und das Unterstützungselement
(310, 320) und das Unterstützungsglied (315, 325)
Unterlegscheiben sind, die koaxial mit dem Befesti-
gungselement (159) angeordnet sind.

6. Patientenhandhabungseinrichtung nach einem der
vorhergehenden Ansprüche, wobei ein geometri-
scher Mittelpunkt der Krümmung der schalenförmi-
gen Fläche oder der kuppelförmigen Fläche des
Unterstützungselements (310, 320) und des Unter-
stützungsglieds (315, 325) jeweils entlang einer
Achse angeordnet ist, die sich parallel zu oder in
Ausrichtung mit der Spannachse (T) erstreckt.

7. Patientenhandhabungseinrichtung nach einem der
vorhergehendenAnsprüche, wobei die kuppelförmi-
ge Fläche und die schalenförmige Fläche so ange-
ordnet sind, dass sie beim Eingriff ein Kugelgelenk
bilden, wobei eine Einstellung des Befestigungsele-
ments (159) zum Erhöhen der Spannung zwischen
dem Lastsensor (95, 96, 97) und der Basis (30)
entlang der Spannachse (T) eine Fixierung des ge-
nannten Kugelgelenks veranlasst.

8. Patientenhandhabungseinrichtung (10) nach An-
spruch1,wobei diePatientenunterstützungsvorrich-
tung (20) eine Patientenschlinge ist.

9. Verfahren (200) zum Ausbalancieren einer Wiege-
anordnung (90) einer Patientenhandhabungsein-
richtung (10) nach einem der vorhergehenden An-
sprüche, wobei das Verfahren umfasst: Erhalten
(210) von Sensorsignalen von den genannten Last-
sensoren (95, 96, 97), gekennzeichnet durch Ein-
stellen (220) eines einstellbaren Fixiermittels (150),
um die Fixierung der Lastsensoren (95, 96, 97)
basierend auf den genannten Sensorsignalen ein-
zustellen.

10. Verfahren (200) nach Anspruch 9, das ferner das
Präsentieren (230) von Lastdaten, die aus den Sen-
sorsignalen von den Lastsensoren (95, 96, 97) er-
halten wurden, auf einer Anzeigevorrichtung (102)
der Patientenhandhabungseinrichtung (10) um-
fasst.

11. Verfahren (200) nach Anspruch 10, wobei das Prä-

sentieren (230) der Sensorsignale von den Lastsen-
soren (95, 96, 97) ferner das einzelne Präsentieren
von Lastdaten, die aus den Sensorsignalen von
jedem Lastsensor (95, 96, 97) erhalten wurden,
auf der Anzeigevorrichtung (102) umfasst.

12. Verfahren (200) nach einem der Ansprüche 9 bis 11,
das ferner das Betätigen (240) einer Sicherungsan-
ordnung (120) umfasst, um die Position des Teil-
rahmens (91) relativ zur Basis (30) zu verriegeln.

13. Verfahren (200) nach einem der Ansprüche 9 bis 12,
das ferner das Kalibrieren (250) der Patientenhand-
habungseinrichtung (10) mittels Aufhängen eines
Referenzgewichts an der Patientenunterstützungs-
vorrichtung (20) umfasst.

Revendications

1. Appareil demanipulationdepatient (10) comprenant
une base (30) avec un châssis (31) et un dispositif de
support de patient (20) monté sur le châssis (31),

l’appareil de manipulation de patient (10)
comprenant en outre un agencement de pesée
(90) pour peser un patient soutenu par le dis-
positif de support de patient (20), ledit agence-
ment de pesée (90) comprenant un sous-châs-
sis (91) et une pluralité de capteurs de charge
(95, 96, 97), ledit sous-châssis (91) étant relié à
la base (30) par les capteurs de charge (95, 96,
97),
dans lequel aumoins undes capteurs de charge
(95, 96, 97) estmonté sur la base (30) aumoyen
d’un agencement de maintien de capteur de
charge,
caractérisé en ce que l’agencement de main-
tien de capteur de charge comprend un élément
de maintien (159) réglable le long d’un axe de
tension (T) pour définir la tension entre le cap-
teur de charge (95, 96, 97) et la base (30),
l’agencement demaintien de capteur de charge
comprenant en outre des moyens de support
(310, 315, 320, 325), les moyens de support
(310, 315, 320, 325) comprenant un élément
de support (310, 320) et un composant de sup-
port (315, 325), dans lequel l’élément de support
(310, 320) ou le composant de support (315,
325) a une surface en formede cuvette et l’autre
parmi l’élément de support (310, 320) et le
composant de support (315, 325) a une surface
en forme de dôme, dans laquelle la courbure de
la surface en forme de cuvette est prévue pour
s’engager avec la courbure de la surface en
forme de dôme lorsque l’élément de maintien
(159) est réglé pour augmenter la tension entre
le capteur de charge (95, 96, 97) et la base (30).

5

10

15

20

25

30

35

40

45

50

55



13

23 EP 4 218 705 B1 24

2. Appareil de manipulation de patient selon la reven-
dication 1, dans lequel l’élément de support (310,
320) et le composant de support (315, 325) sont
chacun pourvus de trous traversants, l’élément de
maintien (159) s’étendant à travers lesdits trous
traversants.

3. Appareil demanipulation de patient selon l’une quel-
conque des revendications précédentes, dans le-
quel l’élément de maintien (159) s’étend dans un
trou pourvu dans la base (30) et le capteur de charge
(95, 96, 97) et dans lequel les moyens de support
(310, 315, 320, 325) sont prévus le long de l’axe de
tension (T).

4. Appareil demanipulation de patient selon l’une quel-
conque des revendications précédentes, dans le-
quel l’élément de maintien (159) comprend une par-
tie fixation (158), et lesmoyens de support compren-
nent un premier élément de support (310) et un
premier composant de support (315) prévus entre
lapartie fixation (158) et le capteur de charge (95, 96,
97) ou la base (30), ainsi qu’un deuxièmeélément de
support (320) et un deuxième composant de support
(325) prévus entre le capteur de charge (95, 96, 97)
et la base (30), le premier et le deuxième élément de
support (310, 320) étant prévus pour s’engager avec
le premier et le deuxième composant de support
(315, 325), respectivement.

5. Appareil demanipulation de patient selon l’une quel-
conque des revendications précédentes, dans le-
quel l’élément de maintien (159) est pourvu de file-
tages pour s’engager avec des filetages correspon-
dants dans la base (30), et les éléments de support
(310, 320) et les composants de support (315, 325)
sont des rondelles prévues coaxialement avec l’é-
lément de maintien (159).

6. Appareil demanipulation de patient selon l’une quel-
conque des revendications précédentes, dans le-
quel un point central géométrique de la courbure
de la surface en forme de cuvette ou de la surface
en formededômede l’élément de support (310, 320)
et du composant de support (315, 325) est prévu
chacun le long d’un axe s’étendant parallèlement ou
en alignement avec l’axe de tension (T).

7. Appareil demanipulation de patient selon l’une quel-
conque des revendications précédentes, dans le-
quel la surface en forme de dôme et la surface en
forme de cuvette sont prévues pour former un joint
sphérique lors de l’engagement, où le réglage de
l’élément de maintien (159) pour l’augmentation de
la tension entre le capteur de charge (95, 96, 97) et la
base (30) le long de l’axe de tension (T) entraîne la
fixation dudit joint sphérique.

8. Appareil de manipulation de patient (10) selon la
revendication 1, dans lequel le dispositif de support
de patient (20) est un harnais pour patient.

9. Procédé (200) d’équilibrage d’un agencement de
pesée (90) d’un appareil de manipulation de patient
(10) selon l’une quelconque des revendications pré-
cédentes, le procédé comprenant : l’obtention (210)
des signaux de capteur provenant desdits capteurs
de charge (95, 96, 97), caractérisé par le réglage
(220) de moyens de fixation réglables (150) pour
régler la fixation des capteurs de charge (95, 96, 97)
sur la base desdits signaux de capteur.

10. Procédé (200) selon la revendication 9, comprenant
en outre la présentation (230) de données de charge
obtenues à partir des signaux de capteur provenant
des capteurs de charge (95, 96, 97) sur un dispositif
d’indication (102) de l’appareil de manipulation de
patient (10).

11. Procédé (200) selon la revendication 10, dans lequel
la présentation (230) des signaux de capteur pro-
venant des capteurs de charge (95, 96, 97)
comprend en outre la présentation individuelle de
données de charge obtenues à partir des signaux de
capteur provenant de chaque capteur de charge (95,
96, 97) sur le dispositif d’indication (102).

12. Procédé (200) selon l’une quelconque des revendi-
cations 9 à 11, comprenant en outre l’actionnement
(240) d’un agencement de sécurisation (120) pour
verrouiller la position du sous-châssis (91) par rap-
port à la base (30).

13. Procédé (200) selon l’une quelconque des revendi-
cations 9 à 12, comprenant en outre l’étalonnage
(250) de l’appareil demanipulation depatient (10) au
moyen d’une suspension d’un poids de référence au
dispositif de support de patient (20).
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